A study was carried out to characterize dye industry effluent by measuring its various physicochemical characteristics and trace heavy metals and to asses its quality to be used as an alternate means of irrigation. As a case study the results obtained from the investigation of effluent of the Bangladesh Dyeing and Finishing Industries Ltd., Karnapara, Savar are reported in this study. The direct effluent (untreated effluent) and after it was treated in the laboratory (treated effluent) were investigated. As groundwater is a part of the effluent, it was also analysed. The average pH values of the untreated and treated effluents were found to be 7.83 and 5.13, respectively. The EC values of the untreated effluent (1.81mS cm -1 ) and treated effluent (2.01 mS cm -1) were found to be higher than that of groundwater (0.93 mS cm -1
INTRODUCTION
Water pollution by industrial effluent has been one of the vital issues of the environmental concern in Bangladesh. The effluents from almost all industries of the country are directly or indirectly discharged into canals and rivers. Due to continuous disposal of wastewater into water bodies, the surface water quality throughout the country is getting gradually deteriorated because of the mixing of various chemical pollutants of the effluent with water. The surface water is an enormously used natural resource of Bangladesh. If the water pollution thus continues, the surface water quality will decline to such a level at which it will not be usable for any purpose.
Under this situation, it has become urgent to think of an alternate way of reducing the industrial impact on the environment and maintaining the water quality. The use of industrial liquid effluent for agricultural irrigation has been in vogue in many countries of the world 1-2 . This effluent contains various micronutrients essential for the growth of crop plants. Through simple treatment of industrial wastewater it can be used as an additional means of irrigation water of crop plants. As the micronutrient contents of the industrial effluent is higher than those of natural water 3 , the effluent can supply greater input of minerals for the better growth of crop plants. In addition, the use of industrial effluent for agricultural irrigation purpose can reduce the water pollution and dependency on agricultural use of groundwater. It needs to be mentioned that the groundwater level of the country is going down gradually due to its large scale yearly extraction for crop production.
With the increasing of demand of textile products, both nationally and internationally a large number of textile mills have grown in Bangladesh. But most of the dyeing industries discharge their effluents into the environment after partial treatment or without any treatment. The present study was therefore undertaken to characterize the effluent from a dyeing industry of Bangladesh for investigation of its physicochemical characteristics and heavy trace metals before treatment and after laboratory treatment and to evaluate its suitability to be used as an alternative means of irrigation water.
MATERIALS AND METHODS

Collection of effluent:
Bangladesh Dyeing and Finishing Industries Ltd. situated at Karnapara, Savar was selected for effluent sampling. The samples were collected monthly starting from February, 2006 to September, 2006. The fresh detergent-washed and acid-treated polyethylene bottles with good stoppers were used to contain the samples. The pipe through which the effluent was collected was allowed to pass the effluent several times before collection of the represented one. The sample was then acidified with pure HNO 3 (5 ml per litre) to minimize metal adsorption on the container walls as well as to retard chemical and biological changes. The samples for anion determination were not acidified. Groundwater used by the plant was also collected. The pH and EC of the samples were measured in the field before they were acidified. The samples were brought to the laboratory and preserved in a refrigerator until they were further processed.
Method of chemical treatment for removal of effluent colour
According to the requirements of the study, the samples were divided into two groups. One of the groups was treated to remove their colour using a chemical precipitation method in which hydrated lime in combination with FeCl 3 was used for precipitating the color material from the effluent 4 . For treatment, 500 ml of effluent was taken in a 1 litre Pyrex beaker. The pH of the sample was increased to around 11.0 through the addition of hydrated lime under constant stirring condition. Then the coagulant FeCl 3 solution was added to the sample and stirred rapidly for 15 minutes to allow maximum contact. After settling, the colourless supernatant was filtered using Whatman 40 filter paper. 
Methods of Analysis: Two analytical techniques-AAS and Total Reflection X-ray
RESULT AND DISCUSSION
The analytical results are shown in Tables 1-2 . The average pH and EC values of untreated effluent were 7.83 and 1.81 mScm -1 and those of treated effluent were 5.13 and 2.01 mScm -1 , respectively. Groundwater showed the pH and EC values of 6.79 and 0.93 mScm -1 , respectively. The higher EC value of treated effluent might be due to the increase of ions because of the addition of FeCl 3 and CaO during treatment, but lower pH values due to the increase of hydrogen concentration in the system. This reverse results of pH and EC obtained for treated effluent were confirmed through verification which was carried out by measuring pH and EC of deionized water without and with the addition of FeCl 3 and lime in deionized water. The similar results were observed. No significant variation was observed in Table. 1. 6 . The mean concentrations of Na and K were found to be higher and the mean concentrations of Ca and Mg were lower than those of the corresponding treated samples. The higher concentrations of Ca in the treated effluent samples was due to the addition of lime for treatment. The presence of Mg in lime as impurities might be responsible for its higher value in the treated samples. It was observed that the concentrations of anions in untreated effluents (PO 4 -3 : 0.083, Cl According to US Department of Agriculture 9 the quality of untreated and treated dye effluent was classified for irrigation purpose based on electrical conductivity (EC) and sodium adsorption ratio (SAR) diagram (Fig.1) where SAR is calculated by using the equation-1:
Concentrations of Elements and Anions in Untreated and Treated Effluent
By putting the mean EC and SAR values for untreated (EC: 1.81 mS cm -1 ; SAR: 2.82) and treated effluent (EC: 1.20 mS cm -1 ; SAR: 2.30) it was found that both the effluent types fell into the C 3 -S 1 relating to water of high salinity and low sodium content and marginal for human consumption. The similar salinity of untreated and treated effluent was due to closeness between their total dissolved salts contents. However, in Bangladesh salinity is not normally a threat where there is salt free rain water for crop production 10 . The qualities of both untreated and untreated effluent have also been ; SSP: 47.12) into Wilcox's diagram, two points, one for untreated effluent and another for treated effluent were obtained. The point for untreated effluent corresponds to the class 'permissible to doubtful' but in the case of treated effluent the point corresponds to the class 'good to permissible' for irrigation purposes (Fig. 2) .
CONCLUSION
The suitability of effluent discharged from the Bangladesh Dyeing and Finishing Industries Ltd., Savar has been studied based on its physicochemical properties and trace element contents for irrigation purpose. The collected effluent after its treatment in the laboratory was also similarly investigated. Though the salinity of both untreated and treated effluent were high, based on the justification of irrigation-suitability of both effluent through Wilcox's diagram test, the untreated effluent was found to be unsuitable and the treated effluent suitable for the irrigation purpose. Besides, the untreated effluent was considered unsuitable as it contained some coloured dyes which might have adverse effects on soil after its use as an irrigation means. Moreover, the trace element contents of untreated effluent were found to be about double of those of the treated effluents. On the other hand, the untreated effluent turned transparent after treatment. The concentrations of trace heavy metals in treated effluent have not exceeded the recommended values and the toxic element contents were below their detection limits in treated effluent. However, from the overall aspects of the study, the treated effluent was considered suitable as an alternate means of irrigation on the conditions of monitoring the long-term effect of the effluent on soils so that there is no buildup of salinity or heavy trace metals that may be harmful for the system.
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